Processivity of the DNA polymerase alpha-primase complex from calf thymus.
The processivity of the DNA polymerase alpha-primase complex from calf thymus was analyzed under various conditions. When multi-RNA-primed M13 DNA was used as the substrate, the DNA polymerase alpha-primase complex was found to incorporate 19 +/- 3 nucleotides per primer binding event. This result was confirmed by product analysis on sequencing gels following DNA synthesis on poly(dT) X (rA)10. The processivity depends strongly on the assay conditions but does not correlate with enzymic activity. Lowering the concentration of Mg2+ ions to less than 2 mM increases the processivity to 60. Replacing Mg2+ by 0.2 mM Mn2+ results in 90 nucleotides being incorporated per primer binding event. Neither the presence of ATP nor the addition of noncognate deoxynucleotide triphosphates affects the processivity of the DNA polymerase alpha-primase complex. Lower processivity was induced by lowering the reaction temperature, by adding spermine, spermidine, or putrescine, in the presence of the antibiotics novobiocin and ciprofloxacin, by adding Escherichia coli single-stranded DNA binding protein, or by adding calf thymus topoisomerase II and RNase H. Three single-stranded DNA binding proteins from calf thymus, including unwinding protein 1, do not affect processivity to any significant extent. Freshly prepared DNA polymerase alpha-primase complex exhibits in addition to its processivity of 20 further discrete processivities of about 55, 90, and 105. This result suggest that further subunits of the polymerase alpha-primase complex are necessary to reconstitute the holoenzyme form of the eukaryotic replicase.